Source of material 1.5 mmol of 2,3-dimethoxybenzoic acid and 1 mmol of 2,2¢-bipyridine were dissolved in 25 ml 95% ethanol. The pH of the mixed solution was controlled to be in a range of 6 -7 with 1 mol dm -3
Discussion
The title complex Nd 2(C9H9O4)6(C10H8N2)2 (I) is a dimeric molecule. The two Nd 3+ ions are held together by four carboxylate groups of 2,3-dimethoxybenzoic acid. Each neodymium ion is coordinated to seven O atoms from 2,3-dimethoxybenzoato groups and to two N atoms from 2,2¢-bipyridine molecule. The coordination number of the central ion is nine. There are three coordinated modes for carboxylate groups, chelating, bidentate bridging and bridging-chelating. The title complex I is unlike the complexes [Nd 2(C9H9O4)4(NO3)2(C12H8N2)2] (II) [1] and Nd 2(m-CH3C6H4COO)3 (III) [2] in coordinated modes for carboxylate groups. In the complex II, the carboxylate groups of 2,3-dimethoxybenzoic acid coordinates to Nd 3+ ions in two coordination modes, bidentate bridging and bridging-chelating. In the complex III, the coordinated modes for carboxylate groups of m-methylbenzoic acid are bridging-chelating, only one style. These facts indicate that there are many different coordination modes of carboxylate groups and many different types of crystal structure of lanthanide complexes with organic acid. The Nd-O distances in the title complex range from 2.404(2) Å to 2.712(2) Å. The largest bond distance is d(Nd1-O9). The O9 atom is linked to two different neodymium ions to form an oxygen bridge. O9-Nd1-O10-C25 is an unstable four-membered ring. This also indicate that the bond between Nd1 and O9 is a weaker one. Average bond length of Nd-O in the title complex is 2.494(2) Å, which is larger than average Nd-O distance of 2.489(2) Å in the complex II. This is because the volume of NO 3 -is smaller than 2,3-dimethoxybenzoato. It also leads to the distance d(Nd-Nd) of 4.034(4) Å in I, which is larger than d(Nd-Nd) of 3.961(7) Å in complex II. The 2,2¢-bipyridine ligand with two N atoms chelates to the Nd 3+ ion in the title complex, and the Nd-N distances are d(Nd-N1) = 2.601(2) Å and d(Nd-N2) = 2.647(2) Å, respectively. Free bipyridine is in the trans-form while bipyridine coordinated with lanthanide elements is in the cis-form, and the average bond length of Nd-N is 2.624(2) Å. 
